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(57) ABSTRACT 

The Surgical nail, here in the form of an intramedullary nail, 
has a central axis, a longitudinal borehole with a diameter D 
extending coaxially with the central axis, a casing with an 
inner Surface and a transverse borehole, extending trans 
versely to the central axis with the cross-sectional profile F 
and the borehole axis. A component, which narrows the cross 
sectional profile F, is provided in the longitudinal borehole in 
the region of the transverse borehole. By these means, the 
clearance, which is usually present between the medullary 
nail and the locking screws that have been introduced therein, 
can be eliminated without risk and an improved holding force 
as well as an improved guiding effect between the locking 
screw and the medullary nail can be achieved. 
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SURGICALNAL 

RELATED APPLICATION DATA 

The present application is a continuation of the U.S. 
National Stage designation of co-pending International 
Patent Application No. PCT/CH2003/000519 filed Jul. 30, 
2003, the entire content of which is expressly incorporated 
herein by reference thereto. 

FIELD OF THE INVENTION 

The invention relates to a Surgical nail, especially an 
intramedullary nail. 

BACKGROUND OF THE INVENTION 

The locking of intramedullary nails is known in the art. The 
introduction of locking screws or locking bolts (hereinafter 
referred to collectively as “locking screws’) into the trans 
verse bores of a intramedullary nail is carried out either with 
the aid of an imaging process (X-ray control) or a relatively 
complicated aiming device. In both cases, a certain aiming 
inaccuracy is unavoidable because the tip of the screw cannot 
be aligned exactly coaxially with the central axis of the trans 
verse bore, and instead deviates therefrom by a certain 
amount. In order to enable the locking screw to enter into and 
pass through the transverse bore despite this aiming error, the 
outside diameter of the screw is underdimensioned such that 
it will be less than the diameter of the transverse bore. If the 
aiming accuracy remains within the range of this underdi 
mensioning, the locking screw can be guided, despite the 
aiming error, through the transverse bore without any prob 
lem. In any case, as a result of the underdimensioning, the 
locking screw has a certain play or clearance relative to the 
transverse bore. 

This clearance defines the amount by which the main bone 
fragments, which are fixed by means of locking screws in the 
corresponding locking hole, can move relative to the nail, 
and, because of the rigidity of the nail, move relative to the 
other main bone fragments fastened with the same nail. While 
Some play or clearance is essential to guarantee the usefulness 
of the locking for Surgeons, in the case of some indications 
(e.g. in the case of metaphysical fragments) it is clinically 
undesirable. 

Even nails with a full cross section, which may have an 
internal thread in the locking hole, are not without clearance. 
The internal thread merely prevents axial movement of the 
nail on the locking screw. 

U.S. Pat. No. 6,296,645 to HOVER et al. discloses a hol 
low, metallic intramedullary nail with diametrically opposed 
openings on the jacket of the transverse bore, described as 
windows, having one or two plastic inserts through which the 
locking screw can be introduced. A disadvantage of this 
known intramedullary nail is that the window-like plastic 
inserts can be easily pushed in, Such that their desired func 
tion is lost. Even with a careful manipulation, the two plastic 
inserts can be pushed out from their “windows, which also 
leads to a loss of function. 

SUMMARY OF THE INVENTION 

The present invention seeks to remedy this problem. It is, 
therefore, an object of the invention to provide a Surgical nail, 
especially an intramedullary nail, where the clearance 
between the nail and the locking screw can be eliminated 
without risk, and where an improved holding force as well as 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
an improved guiding effect can be achieved between the 
locking screw and the medullary nail. 

Pursuant to a preferred embodiment of the invention, this 
objective is accomplished with a Surgical nail comprising a 
nail body having a central longitudinal axis, an outer wall 
Surrounding a longitudinal bore and defining an inner wall 
Surface, and a transverse opening through the outer wall. The 
transverse opening has a central axis and a cross-sectional 
profile F and is configured for receiving a bone fixation ele 
ment, e.g., bone screw, bolt, etc. A longitudinal component, 
e.g., pin, stud, cable, wire, etc., is disposed within the longi 
tudinal bore near the transverse opening, and the longitudinal 
component is configured and dimensioned for narrowing the 
cross-sectional profile F while still permitting passage of the 
bone fixation element through the transverse opening. 

With that, the following advantages can beachieved: 
the targeting accuracy is not affected during the introduc 

tion of the locking screw; 
the possibility exists offixing the bone fragments angularly 

stably in certain directions for a particular amount of the load; 
after the corticalis is drilled, the component can be brought 

into the medullary nail, that is, exogenous chips are not 
formed in the medullary canal and 

a greater or lesser angular stability of the locking screw can 
be achieved depending on the components selected. 

In the case of a particular embodiment, the component 
consists of a stud, a piece of wire or a piece of cable, which is 
aligned essentially parallel to the longitudinal axis of the nail. 

In the case of a preferred embodiment, the component 
consists of the same material as the medullary nail, that is, of 
titanium or a titanium alloy for a titanium nail or of steel for 
a steel nail. 

However, the component may also consist of a biocompat 
ible plastic, such as polyethylene, especially of a high 
molecular weight polyethylene (HMWPE). The advantage of 
these materials lies therein that, on the one hand, they are not 
too hard and, on the other, there is no breakdown of the plastic 
with unknown breakdown products. 
The plastic may, however, also be a bioabsorbable poly 

mer, preferably a polylactide. For this embodiment, there is, 
initially, a clearance-free transverse locking of the medullary 
nail, which then, with increasing absorption of the polymer, is 
eliminated Successively once again, so that the transverse 
locking screw becomes movable once again relative to the 
medullary nail and, with that, also the bone fragments that 
have been taken care of. Accordingly, after the fracture has 
been consolidated, there is dynamization of the bone frag 
ments. The fact that the chips, which may be formed when a 
locking screw is screwed through the transverse borehole of 
the nail, can be broken down by the body is a further advan 
tage. 
The transverse borehole of the nail may beformed either as 

a circular borehole (a-b) or as an elongated hole (ad-b), where 
a is the maximum dimension of profile F is in the direction of 
the longitudinal central axis of the nail and b is the maximum 
dimension perpendicularly thereto. 
The locking screw (or a locking bolt), which can be intro 

duced into the transverse borehole, advisably has a shaft with 
a diameter d with add-b. In the case of a locking screw, the 
diameter d also includes the external thread. The diameter d, 
moreover, preferably is at least 5% smaller than the smaller of 
the two dimensions a, b of the cross-sectional profile F. 
The component may be mounted or fastened at different 

places within the medullary nail. Preferably, however, it is 
fastened to the inner surface of the wall of the medullary nail. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention and further developments of the invention 
are explained in even greater detail in the following by means 
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of the partially diagrammatic representation of several 
examples in the drawings, in which: 

FIG. 1 shows a perspective view of the inventive medullary 
nail; 

FIG.2 shows a section through the medullary nail along the 
line II-II of FIG. 1; 

FIG.3 shows a longitudinal section through a variation of 
the medullary nail; 

FIG. 4 shows alongitudinal section through a further varia 
tion of the medullary nail; and 

FIG.5 shows a section through the medullary nail along the 
line V-V of FIG. 4. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The surgical nail 1, shown in FIGS. 1 and 2, is an intramed 
ullary nail for tubular bones with a central axis 2 and consists 
of a metal or metal alloy, that is, of a material with a relatively 
high strength. Moreover, the Surgical nail 1 has a transverse 
borehole 5, which extends transversely to the central axis 2. 
has a cross-sectional profile F and a transverse axis 8. The 
transverse borehole 5 is produced proximally and constructed 
as a circular borehole. However, it could also be constructed 
as an elongated hole with the maximum dimensions a and b, 
the longer dimensioned a being disposed in the axial direc 
tion. 

The medullary nail has a longitudinal borehole 3, which 
extends coaxially with the central axis 2 and, as a result, a 
casing 4 with the inner surface 6. In the longitudinal borehole 
3 in the region of the transverse borehole 5, a component 7. 
narrowing the cross-sectional profile F of the transverse bore 
hole 5, is fastened to the inner surface 6 of the casing 4. In the 
example shown, the component 7 is mounted in the rear 
region of the longitudinal borehole 3 and has a protruding 
thickness P. The thickness P is selected so that the locking 
screw 10 with the external thread 11 can barely still be 
screwed into the transverse borehole 5, e.g., P-0.01 D, and, 
preferably, P-0.05D protruding radially into the longitudinal 
borehole. 

The component 7 consists of a pin or stud, which is aligned 
essentially parallel to the longitudinal axis 2. Instead of a stud, 
a different longitudinal component may also be used. Such as 
a piece of wire, a piece of cable or a profiled piece. 

In FIG. 3, a variation of the inventive medullary nail is 
shown, for which the component 7 is constructed as a separate 
element, which can be introduced by means of a suitable 
instrument 20 intraoperatively into the longitudinal borehole 
3 of the medullary nail 1. 

In FIGS. 4 and 5, a further variation of an inventive med 
ullary nail is shown, for which the inner surface 6 of the 
casing 4 has a groove 9, which extends parallel to the central 
axis 2 and in which the component 7 can be introduced into 
the longitudinal borehole 3 starting from the tip 14 of the 
medullary nail 1. The length of the component 7 is such that, 
when it is introduced completely into the medullary nail 1, it 
reaches the region of the transverse borehole 5, so that the 
cross-sectional profile F is narrowed by the component 7. The 
groove 9 has a partially circular cross-section with a center 
angle greater than 180° and, in a preferred embodiment, 200. 
The diameter of the component 7, moreover, is such, that its 
part, protruding radially into the longitudinal borehole 6. 
brings about Such a narrowing of the cross-sectional profile F. 
that passage of the locking bolt 12 with the smooth shaft 13 is 
barely still possible. 

While the present invention has been described with refer 
ence to the preferred embodiments, those skilled in the art 
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will recognize that numerous variations and modifications 
may be made without departing from the scope of the present 
invention. Accordingly, it should be clearly understood that 
the embodiments of the invention described above are not 
intended as limitations on the scope of the invention, which is 
defined only by the following claims. 
What is claimed: 
1. An intramedullary nail comprising: 
a nail body having a central longitudinal axis, an outer wall 

Surrounding a longitudinal bore and defining an inner 
wall Surface, and a transverse opening through the outer 
wall, the transverse opening having a central axis and a 
cross-sectional profile F and configured for receiving a 
bone fixation element; 

a longitudinal component disposed within the longitudinal 
bore and extending partially into the transverse opening 
to abut against a bone fixation element inserted through 
the transverse opening without being penetrated by the 
bone fixation element; and wherein the inner wall Sur 
face of the nail includes a longitudinal groove having a 
partially circular cross section that extends parallel to 
the central axis, the groove is configured and dimen 
sioned for receiving the component. 

2. The device of claim 1, wherein the component is inte 
grally attached to the inner wall surface of the nail body. 

3. The device of claim 1, wherein the component is selected 
from the group consisting of a pin, a stud, a cable, section of 
W1e. 

4. The device of claim 1, wherein the component is aligned 
parallel to the central longitudinal axis of the nail. 

5. The device of claim 4, wherein the portion of the com 
ponent that contacts the bone fixation element when inserted 
through the transverse opening is aligned parallel to the cen 
tral longitudinal axis. 

6. The device of claim 1, wherein the nail and the compo 
nent are formed of the same material. 

7. The device of claim 1, wherein the component is formed 
of polyethylene, a high-molecular weight polyethylene (HM 
WPE) or other biocompatible plastic. 

8. The device of claim 1, wherein the component is formed 
of a bioabsorbable polymer or copolymer. 

9. The device of claim 1, wherein the cross-sectional pro 
file F of the transverse opening has a maximum length a in the 
direction of the longitudinal central axis of the nail and a 
maximum width b perpendicularly thereto, where adb. 

10. The device of claim 9, wherein the bone fixation ele 
ment nail is a bone screw with an external thread having a 
maximum diameter d, where add-b. 

11. The device of claim 10, wherein the diameter d is at 
least 5% smaller than the smaller of the two dimensions a,b. 

12. The device of claim 1, wherein the component is a 
separate element configured for introduction into the longi 
tudinal bore of the nail at the time of a surgical procedure. 

13. The device of claim 1, wherein the partially circular 
groove defines a central angle greater than 180 degree. 

14. The device of claim 1, wherein the longitudinal bore of 
the nail has a diameter D, and the component has a maximum 
thickness of P-0.01 D protruding radially into the longitudi 
nal bore. 

15. The device of claim 14, wherein the component has a 
maximum thickness of P-0.05 D protruding radially into the 
longitudinal borehole. 

16. An intramedullary nail comprising: 
a nail body having a central longitudinal axis, an outer wall 

Surrounding a longitudinal bore and defining an inner 
wall surface, wherein the inner wall surface of the nail 
includes alongitudinal groove having apartially circular 
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cross section that extends parallel to the central axis, the 
groove is configured and dimensioned for receiving a 
component, and a transverse opening through the outer 
wall, the transverse opening having a central axis and a 
cross-sectional profile F and configured for receiving a 
bone fixation element; and 

a longitudinal component aligned parallel to the longitudi 
nal central axis of the nail and configured and dimen 
Sioned for insertion into the longitudinal groove such 
that the longitudinal component extends partially into 
the transverse opening to abut against a bone fixation 
element inserted through the transverse opening without 

6 
outer wall surrounding alongitudinal bore, an inner wall 
Surface, and a transverse opening through the outer wall, 
where the transverse opening has a cross-sectional pro 
file F and is configured for receiving a bone fixation 
element and wherein the inner wall surface of the nail 
includes a longitudinal groove having a partially circular 
cross section that extends parallel to the central axis, the 
groove is configured and dimensioned for receiving a 
component; 

inserting a longitudinal component within the longitudinal 
bore of the nail such that the longitudinal component 
extends partially into the transverse opening: 

inserting at least one bone fixation element through the 
transverse opening in the intramedullary nail such that 

15 the bone fixation element abuts the longitudinal compo 
nent without penetrating the longitudinal component. 

being penetrated by the bone fixation element. 
17. A method for repairing bone fractures comprising: 
providing an intramedullary nail for insertion into the med 

ullary canal of a fractured bone, the intramedullary nail 
having a nail body with a central longitudinal axis, an ck k < k cic 


